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A hermetic motor includes a stator having at least one wind-
ing formed by a winding wire, and an on-winding motor
protector having at least one contact. To improve the reliabil-
ity and reduce the cost of the hermetic motor, the winding
wire 1s directly coupled (without a lead wire) to the motor
protector contact. Additionally, a common wire extending
from the motor protector to a cluster block (11 applicable) can
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HERMETIC MOTORS WITH WINDINGS
COUPLED TO ON-WINDING MOTOR
PROTECTORS VIA WELDED TERMINALS

FIELD

The present disclosure relates to electric motors, and more
specifically to hermetic motors having on-winding motor
protectors.

BACKGROUND

The statements 1n this section merely provide background
information related to the present disclosure and may not
constitute prior art.

A variety of electric motors commonly include on-winding
motor protectors, such as line break automatic reset control
devices. Such protectors are connected 1n series with the
motor windings, and are typically designed to track winding
temperatures and respond to changes in line current to pro-
vide protection against overload conditions.

The manner 1 which on-winding motor protectors are
connected to motor windings typically depends on the motor
s1ze and/or type. For example, in small dishwasher motors
using stranded winding wire, the winding wire 1s sometimes
coupled directly to the motor protector via a splice terminal.
One end of the splice terminal 1s crimped to the stranded
winding wire, and the other end of the splice terminal 1s
crimped to a pin of the motor protector.

In contrast, hermetic motors for air conditioning, refrigera-
tion and other applications generally require more robust
connections to motor protectors due to the higher currents
involved 1n such applications. Therefore, motor protectors for
hermetic motors are commonly supplied by their manufac-
turers with a lead wire welded to each of the one or more steel
pins, and another lead wire (common) welded to the motor
protector housing (also reterred to as the protector shell or
dome). The lead wires are typically stranded (versus solid)
wire and have a heavy braided insulation such as DMD (Da-
cron-Mylar-Dacron) insulation. The lead wires are usually
coupled to the steel pins and housing of a motor protector
using weld nuggets and resistance welding. The length, wire
s1ze and strip length of the lead wires can usually be selected
as desired for a particular application when ordering the
motor protectors. The motor protectors are integrated 1nto
clectric motors by coupling the other ends of the lead wires
(opposite the ends welded to the motor protector) in series
with the motor windings or, 1n the case of a common lead
wire, to a cluster block for the hermetic motor.

As recognized by the present imnventors, such use of lead
wires 1n hermetic motors introduces two potential points of
failure 1n the winding connections, and can increase manu-
facturing costs due to the additional steps of attaching the lead
wires to the winding wires and to the motor protector.

SUMMARY

To improve the reliability and reduce the cost of a hermetic
motor employing an on-winding motor protector, the her-
metic motor’s winding wires can be directly coupled (without
lead wires) to the on-winding motor protector.

According to one aspect of the present disclosure, a her-
metic motor includes a stator having at least one winding,
tormed by a winding wire, and an on-winding motor protector
having at least one contact. The winding wire 1s directly
coupled to the motor protector contact.
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According to another aspect of the present disclosure, a
method 1s provided for assembling a hermetic motor. The
hermetic motor includes a stator having at least one winding
formed by a substantially solid winding wire and an on-
winding motor protector having at least one contact. The
method includes directly coupling the substantially solid
winding wire to the motor protector contact.

According to another aspect of the present disclosure, a
hermetic motor includes a stator having a plurality of wind-
ings formed by at least a first winding wire and a second
winding wire, and a motor protector having at least a first
contact and a second contact. The first winding wire and the
second winding wire are substantially solid and directly
coupled to the first contact and the second contact, respec-
tively, of the motor protector.

Further areas of applicability will become apparent from
the description provided herein. It should be understood that
the description and specific examples are intended for pur-
poses of 1llustration only and are not intended to limit the
scope of the present disclosure.

DRAWINGS

The drawings described herein are for illustration purposes
only and are not intended to limit the scope of the present
disclosure 1n any way.

FIG. 1 1s a block diagram of a hermetic motor having a
winding wire directly coupled to a motor protector contact
according to one embodiment of the present disclosure.

FIG. 2 1s a block diagram illustrating a technique for
directly coupling a winding wire to a motor protector contact
in a hermetic motor using a splice terminal.

FIG. 3 1s a block diagram of a hermetic single-phase PSC
motor having winding wires and a common wire directly
coupled to an on-winding motor protector.

Corresponding reference numerals indicate like or corre-
sponding parts and features throughout the drawings.

DETAILED DESCRIPTION

The following description 1s merely exemplary in nature
and 1s not intended to limit the present disclosure nor 1ts
potential applications.

A hermetic motor according to one embodiment of the
present disclosure 1s illustrated 1n FIG. 1 and indicated gen-
crally by reference numeral 100. As shown in FIG. 1, the
hermetic motor 100 1ncludes a stator 102 having at least one
winding 104, and an on-winding motor protector 106. The
protector 106 includes a connection terminal or contact 108.
The stator winding 104 1s formed by a winding wire 110. As
shown 1n FIG. 1, the winding wire 110 1s directly coupled to
the contact 108. By eliminating the lead wire commonly
employed in the prior art to connect the winding wire 110 to
the motor protector contact 108, at least one electrical con-
nection 1s eliminated within the hermetic motor 100. Because
cach electrical connection represents a potential point of fail-
ure, eliminating one or more electrical connections within the
motor 100 improves the reliability of the machine. Addition-
ally, eliminating one or more lead wires and electrical con-
nections reduces the material and manufacturing costs of the
motor 100.

The winding wire 110 can be directly coupled to the motor
protector contact 108 by way of a crimp, a weld, a splice
terminal, solder or any other suitable means. The motor pro-
tector 106 can be a line break automatic reset control device,
or any other type of on-winding motor protector. The motor
100 can be a single phase motor, in which case a single phase
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motor protector 1s employed. Alternatively, the motor 100 can
be a three phase motor, in which case a three phase motor
protector 1s used.

FIG. 2 1llustrates one particular technique for directly cou-
pling a winding wire to a motor protector contact 208 of a
motor protector 206. According to this technique, a splice
terminal 212 1s crimped to the winding wire 210 and welded
to the motor protector contact 208. In this manner, the wind-
ing wire 210 1s directly coupled to the motor protector contact
208—via the splice terminal 212 and the weld 214—without
using a lead wire.

The coupling technique described above with reference to
FIG. 2 can be employed for coupling together dissimilar
maternials (although 1ts potential applications are not so lim-
ited). It should be understood, however, that a wide variety of
other means can be employed for directly coupling the wind-
ing wire 210 to the motor protector contact 208.

In one implementation, the winding wire 210 1s a copper
wire having a clear varnish coating that 1s generally non-
conductive, the protector contact 208 1s a steel pin, and the
splice terminal 212 1s a tin-plated brass Amplivar brand ter-
minal having internal serrations (not shown). The splice ter-
minal 212 1s crimped to the winding wire 210 such that the
internal serrations penetrate through the varnish coating and
contact the underlying copper conductor. The splice terminal
212 1s also welded to the motor protector contact 208 via
resistance welding.

FIG. 3 illustrates a hermetic permanent split capacitor
(PSC) motor 300 according to another embodiment of the
present disclosure. As shown in FIG. 3, the PSC motor 300
includes a stator 302 having a main winding 304q formed by
a winding wire 310q and an auxiliary winding 3045 formed
by a winding wire 31056. The winding wires 310a and 3106—
also referred to as magnet wires—are directly coupled (i.e.,
without lead wires) to contacts 308a and 3085 of the on-
winding protector 306, as further explained below. Also
shown 1n FIG. 3 1s a common wire 314 extending between a
cluster block 316 and the dome or housing 318 of the motor
protector 306.

In this particular embodiment, the winding wires 310a,
3106 and the common wire 314 each comprise copper, and
the protector contacts 308a, 3085 and housing 318 comprise
steel. Using the coupling technique of FIG. 2, the winding
wires 310qa, 3105 and the common wire 314 are each directly
coupled to the motor protector 306 using splice terminals
312a, 3125, 312¢ that are crimped to the wires and welded to
the motor protector contacts 308a, 3085 or housing 318 (for
clanity, the weld joints are not shown in FIG. 3). Again,
however, other means can be employed for directly coupling,
the winding wires 310a, 3105 and/or the common wire 314 to
the motor protector 306 without departing from the scope of
this disclosure.

In the embodiment of FIG. 3, the common wire 314 1s the
same type of wire as winding wires 310a and 310b6. As a
result, there 1s no need for a motor manufacturer to stock an
additional wire type for the common wire 314, 1n addition to
the wire type(s) employed for the winding wires 310a, 3105.
Further, by using the same type of wire for the common wire
314 as the winding wires 310a, 3105, the common wire 314 1s
typically less expensive and easier to work with, especially as
compared to bulky DMD lead wire that 1s frequently used for
common wires in the prior art.

In the specific embodiment of FIG. 3, the motor protector
306 1s a hermetically sealed line break automatic reset control
device. It should be understood, however, that other types of
on-winding motor protectors can be employed without
departing from the scope of this disclosure. Further, the PSC
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motor 1s preferably a hermetically sealed motor suitable for
use in compressor, reirigeration and other high pressure
applications.

Although described above with reference to single-phase
motors, including single-phase PSC motors, those skilled in
the art will appreciate that the teachings of this disclosure are
not so limited. On the contrary, the teachings of this disclo-
sure are applicable to other types of single-phase motors
requiring main and/or start winding protection, as well as
three-phase motors employing on-winding motor protectors
(including three-phase line break protectors).

What 1s claimed 1s:

1. A hermetic motor comprising a stator having at least one
winding formed by a winding wire, and an on-winding motor
protector having a housing and at least one contact extending
from an external side of the motor protector housing, wherein
the winding wire 1s coupled to the motor protector by a
terminal that 1s directly coupled to the winding wire without
lead wire, and wherein said terminal 1s welded to the at least
one contact on the external side of the motor protector hous-
ng.

2. The hermetic motor of claim 1 wherein the terminal 1s a
splice terminal and the splice terminal 1s welded to the at least
one contact.

3. The hermetic motor of claim 2 wherein the splice termi-
nal 1s crimped to the winding wire.

4. The hermetic motor of claim 3 wherein the winding wire
includes a coating and a substantially solid conductor, and
wherein the crimped splice terminal extends through the coat-
ing and contacts the conductor.

5. The hermetic motor of claim 4 wherein the splice termi-
nal includes internal serrations for penetrating the winding
wire coating.

6. The hermetic motor of claim 1 further comprising a
cluster block and a common wire having opposite first and
second ends, wherein the first end of the common wire 1s
coupled to the motor protector housing, and the second end of
the common wire 1s coupled to the cluster block.

7. The hermetic motor of claim 6 wherein the common wire
1s a same type of wire as the winding wire.

8. The hermetic motor of claim 7 wherein the common wire
and the winding wire each comprise copper.

9. The hermetic motor of claim 1 wherein the motor pro-
tector 1s a line break automatic reset control device.

10. The hermetic motor of claim 9 wherein the hermetic
motor 1s a permanent split capacitor (PSC) motor.

11. A method of assembling a hermetic motor, the hermetic
motor including a stator having at least one winding formed
by a substantially solid winding wire and an on-winding
motor protector having a housing and at least one contact
extending from an external side of the housing, the method
comprising coupling the substantially solid winding wire to
the motor protector by coupling the substantially solid wind-
ing wire directly to a terminal without lead wire, and welding
said terminal to the at least one contact on the external side of
the motor protector housing.

12. The method of claim 11 wherein coupling the winding
wire to a terminal icludes crimping a splice terminal to the
winding wire, and wherein welding the terminal to the motor
protector includes welding the splice terminal to the at least
one contact.

13. The method of claim 11 wherein the hermetic motor
includes a cluster block and a common wire having opposite
first and second ends, the method further comprising coupling
the first end of the common wire to the motor protector
housing and coupling the second end of the common wire to
the cluster block.
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14. The method of claim 13 wherein the common wire 1s a
same type of wire as the winding wire.

15. A hermetic motor comprising a stator having a plurality
of windings formed by at least a first substantially solid wind-
ing wire and a second substantially solid winding wire, and an
on-winding motor protector having a housing and at least a
first contact and a second contact extending from an external
side of the housing, the first winding wire and the second

winding wire directly coupled to a first terminal and a second
terminal, respectively, without lead wire, and wherein said
first terminal and said second terminal are welded to the first

6

contact and the second contact, respectively, on the external
side of the motor protector housing.

16. The hermetic motor of claim 15 wherein the hermetic
motor 1s a single-phase PSC motor having a main winding
formed by the first winding wire and an auxiliary winding
formed by the second winding wire, and wherein the motor
protector 1s a single-phase on-winding motor protector.

17. The hermetic motor of claim 15 wherein the motor 1s a
three-phase motor and the motor protector 1s a three-phase

10 on-winding motor protector.
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